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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrical connector characterized by having corresponded and preparing the 2nd 
guide which is equipped with the 1st substrate which forms a plug, and the 2nd substrate which 
forms a socket, inherits the 1st guide which performs respectively wide range induction on said 1st 
substrate and the 2nd substrate, two or more electrode terminals, and induction of said 1st guide, and 
guides a short range. 

[Claim 2] The electrical connector according to claim 1 characterized by preparing said 2nd guide 
with said two or more electrode terminals corresponding to a said 1st substrate and 2nd substrate top 
by package processing. 

[Claim 3] The electrical connector according to claim 1 or 2 characterized by for the induction range 
of said 1st guide being millimeter order, and the induction range of said 2nd guide being micrometer 
order. 

[Claim 4] The plug side of said 1st guide is an electrical connector according to claim 1, 2, or 3 
characterized by being a housing inside on said 1st substrate, and a socket side being the side face of 
said 2nd substrate. 

[Claim 5] An electrical connector given in claim 1 characterized by forming the one or more elastic 
sections in the fitting side face of said 2nd guide thru/or any 1 term of 4. 
[Claim 6] An electrical connector given in claim 1 characterized by one side of two or more 
electrode terminals formed corresponding to the said 1st substrate and 2nd substrate top being a fork 
configuration thru/or any 1 term of 5. 

[Claim 7] The manufacture approach of an electrical connector given in claim 1 characterized by 
forming the 2nd guide which inherits induction of the 1st guide which performs wide range 
induction, and guides a short range with two or more electrode terminals the object for plugs, and for 
sockets by package processing on the same substrate, and dividing the account of back to front same 
substrate into said 1st substrate and said 2nd substrate thru/or any 1 term of 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrical connector and its manufacture 
approach for performing mutual electrical installation, such as a circuit and a device. Especially, a 
terminal consistency is high and it is related with the minute electrical connector suitable for the 
connector of a minima type, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, development of small [ using this ] by development of 

a semiconductor IC technique, a light weight, and a highly efficient electronic instrument is sudden. 

The further miniaturization is demanded also for the connector for connection used in equipment in 

connection with this. The minimum pitch of the connector by press working of sheet metal or 

injection molding is about 300 micrometers, and the still smaller connector is demanded. 

[0003] Recently, the micro connector with a pitch of 80 micrometers is made as an experiment using 

the LIGA process by processes, such as X ray lithography, plating, and mold formation. The 

situation of this side is explained to JP,10-189168,A. Moreover, as a micro connector, JP,10- 

1 89168,A itself was piled up from the side on the strength, and it has proposed the pin connector of a 

mold. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in the electrical connector proposed so far, 
when control of micrometer order was needed on the occasion of especially fitting of a plug and a 
socket, there was a problem that fitting is not easy. 

[0005] Then, this invention aims at offering the electrical connector to which fitting actuation makes 

easy and accurate positive fitting possible, and its manufacture approach. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
electrical connector is equipped with the 1st substrate which forms a plug, and the 2nd substrate 
which forms a socket, and corresponds and prepares the 1st guide which performs respectively wide 
range induction, two or more electrode terminals, and the 2nd guide which inherits induction of said 
1st guide and guides a short range on said 1st substrate and the 2nd substrate. Thereby, fitting can be 
easily performed by induction of the 1st guide, and it can do with accurate positive fitting in the 2nd 
guide. 

[0007] Moreover, since preparing said 2nd guide with said two or more electrode terminals 
corresponding to a said 1st substrate and 2nd substrate top, then the physical relationship of an 
electrode terminal and the 2nd guide are highly precise and can form by package processing, fitting 
of an accurate plug and a socket is obtained. 

[0008] Moreover, the induction range of said 1st guide is considered as millimeter order, and the 
thing which is micrometer order, then fitting actuation are easy, and can do the induction range of 
said 2nd guide with an electrical connector with a high precision. Here, 1 to 0.1 millimeters is 
considered with millimeter order, and the range of 100 to 1 micrometer is considered with 
micrometer order. 

[0009] Moreover, the plug side of said 1st guide is made into the housing inside on said 1st substrate, 
and as a side face of said 2nd substrate, the induction range of the 1st guide is made as it is wide 
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range, and a bill of materi^Ws also possible [ a socket side ] in it bein^simple. 

[0010] Moreover, if the elastic section is formed in the fitting section side face of said 2nd guide, 

flexible correspondence will be made to the dimension error on manufacture of the 2nd guide, or the 

physical relationship error of the 2nd guide and an electrode terminal as it is possible. 

[001 1] Moreover, it becomes it is possible to obtain the feeling of actuation represented by the 

feeling of a click considering one side of two or more electrode terminals formed corresponding to 

the said 1st substrate and 2nd substrate top as a thing of a fork configuration mold, and possible 

[ also lengthening effective fitting length ]. 

[0012] The manufacture approach of an electrical connector on the same substrate Furthermore, for 
[ the object for plugs, and for sockets ], If the 2nd guide which inherits induction of the 1st guide 
which performs wide range induction, and guides a short range with two or more electrode terminals 
shall be formed by package processing and the account of back to front same substrate shall be 
divided into said 1st substrate and said 2nd substrate Since the 1st substrate and the 2nd substrate 
serve as manufacture on these conditions, manufacture effectiveness can be improved while 
precision-related reservation is easy. 

[0013] (Operation) The plug connected to the printed circuit board etci and the socket connected to 
the wiring lead etc. are confronted each other, both 1st guides are contacted, fitting is started, the 2nd 
guide of both back one is inserted, it shows around at this 2nd guide, and contact connection of the 
electrode terminal on a plug and a socket is made by induction of the 1st guide. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
the example of illustration. 

[0015] Drawing 1 thru/or drawing 5 show the configuration of the gestalt of 1 operation of the 
electrical connector by this invention. 

[0016] Drawing 1 is the whole electrical connector configuration explanatory view, (a) is a top view 
and (b) is an elevation. Drawing 1 shows the formation object on the 1st substrate by making the 1st 
substrate into transparence. Drawing 2 thru/or drawing 4 show the component of the electrical 
connector of drawing 1 , and drawing 2 is [ the perspective view of a plug body and drawing 4 of the 
perspective view of housing and drawing 3 ] the perspective views of a socket body. Drawing 5 is a 
perspective view for notching **** typical explanation about a part of 1st substrate of the plug in the 
condition of having combined the above-mentioned plug, a socket, and housing. In drawing 1 R> 1 
and drawing 5 , the plug of drawing 3 and the socket of drawing 4 oppose the fields in which the 
electrode terminal was formed, and are carrying out contact arrangement. 

[0017] An electrical connector 1 consists of a plug 3 and a socket 5. On 1st substrate 3a, a plug 3 
forms electrode terminal 3e and the 2nd guide 3h and 3h according to a micro process, and fixes the 
housing 7 created separately package processing and here. A socket 5 forms electrode terminal 5e 
and the 2nd guide 5h and 5h according to a micro process on 2nd substrate 5a package processing 
and here. Moreover, the side faces 5g and 5g of 2nd substrate 5a in this example also have a function 
as the 1st guide. 

[0018] 1st guide 7g prepared in housing 7, it has slant surface part 7c, it is guided to this, and 1st 
guide 5g of a socket 5 is inserted, respectively. Slant surface part 7c is formed so that the induction 
range of 1st guide 7g may become millimeter order (it is 700 micrometers with a range), for 
example, **350 micrometers, or **500 micrometers (it is 1000 micrometers with a range). 2nd guide 
5h by the side of the 2nd guide 3h socket 5 counterposed by this by the shape of a typeface of KO 
here by the side of a plug 3, it has slant surface part 5i at both tips, and a fitting guide is carried out at 
2nd guide 3h of a plug 3, respectively. Slant surface part 5i is formed so that the induction range of 
2nd guide 5h may become micrometer order (it is 200 micrometers with a range), for example, 
**100 micrometers. Electrode terminal 3e of a plug 3 is a flat-head-pin configuration, and, as for 
electrode terminal 5e on the socket 5 to this, a tip constitutes a fork configuration. Thereby, it can do 
with the long electrode terminal structure of effective fitting length with insertion feeling (feeling of 
a click). 

[0019] 1st substrate 3a and 2nd substrate 5a consist of a silicon substrate here, and electrode 
terminals 3e and 5e and the 2nd guide 3h and 5h are made with high precision on this by the micro 
process mentioned later, respectively. Housing 7 consists of an alumina substrate here, and forms the 
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1st guide 7g and 7g on it at 
[0020] It seems to begin contact in this sequence, in case arrangement of the 1st guide, the 2nd 
guide, and an electrode terminal inserts a socket in a plug. 

[0021] In addition, at the time of use, the close edge of an electrode terminal is connected also with a 
plug 3 and a socket 5 with other wiring, respectively. Here, the plug 3 indicates the example with 
which the socket 5 vv^as connected with the wiring lead 1 1 to be a printed circuit board 9. 
[0022] Drawing 6 shows the example of the gestalt of the 2nd operation which changed the guide 
[ in the gestalt of the above-mentioned operation / 2nd /hi Z I and 5h ] configuration. The 2nd guide 
of other pairs which show only the 2nd guide of a pair to drawing 6 is a symmetry form or the same 
configuration. 2nd guide 30h on a plug and 2nd guide 50h on a socket show the condition in front of 
fitting, and, as for (a) of drawing 6 , shows the condition after fitting, as for (b). The elastic section 
52 which floats the lower part surrounding the hole 51 penetrated on that fitting section side face and 
this hole of one side from a substrate (here, space is hit), and has lobe 52a outside is formed in 2nd 
guide 50h. If the 2nd guide 30h and 50h fits in by carrying out like this as shown in (b), the elastic 
section 52 will be bent and crowded in a hole 51 side, and a 2nd guide 50h location will be decided 
on the basis of the 2nd guide 30h inside 31. Since the field of the elastic section 52 and the opposite 
side is both made with criteria as a fitting error is absorbable with this elastic section 52, positioning 
by fitting can be performed certainly. 

[0023] Drawing 7 shows the example of the gestalt of the 3rd operation which changed further the 
guide [ in the gestalt of the 2nd operation of the above / 2nd fh I 40 / and 60h ] configuration. Only 
two pairs of 2nd guides arranged to right and left of the electrode terminal of an electrical connector 
are shown in drawing 7 . As for drawing 7 , 2nd guide 40h on a plug and 2nd guide 60h on a socket 
show the condition in front of fitting. The elastic section 62 which floats two penetrated holes 61 and 
61 and the lower part of one side which encloses these holes, respectively on a fitting section side 
face from a substrate (here, space is hit), and has lobe 62a in it outside is formed in 2nd guide 60h. If 
the 2nd guide 40h and 60h fits in by carrying out like this, the elastic section 62 will be bent and 
crowded in a hole 61 side, and a 2nd guide 60h location will be decided on the basis of the 2nd guide 
40h inside 41. Since the field of the elastic section 62 and the opposite side is both made with criteria 
as a fitting error is absorbable with this elastic section 62, positioning by fitting can be performed 
certainly. Since two or more (here two) elastic sections 62 were formed in each 2nd guide 60h in the 
example of drawing 7 , it is effective also for the stability of positioning after fitting, and separation 
prevention of a plug and a socket. 

[0024] Moreover, the elastic section shown in drawing 6 and drawing 7 can also be prepared in the 
2nd guide by the side of a plug instead of the 2nd guide by the side of a socket. 
[0025] Next, the manufacture approach of the above-mentioned electrical connector is explained. 
[0026] Drawing 8 shows the production process of an electrode terminal and the 2nd guide. 
[0027] On the silicon substrate of one sheet, the electrode terminal and the 2nd guide by the side of a 
plug and a socket are formed at coincidence, and wafer cut equipments, such as a dicer, separate into 
a plug and a socket after that. A connector with the arrangement precision which is not influenced by 
delicate change of the conditions of a process by this and fitting precision is obtained. At a mass- 
production process, two or more plugs and sockets are formed on the silicon substrate of one sheet at 
coincidence. 

[0028] (1) Prepare a silicon substrate and generate silicon oxide on a front face after natural 
oxidation film removal at the processes 1-3 of drawing 8 . 

[0029] (2) Since elasticity is given to the electrode three terminal contact section (fork configuration 
section) of a socket and it is possible movable, prepare a gap between a contact-surface base and a 
substrate. For this reason, a sacrifice layer is formed at the processes 4-16 of drawing 8 . First, 
Cr/nickel is vapor-deposited as a sacrifice layer, an electrode terminal, and a seed layer for 
electrocasting of the 2nd guide. A photolithography process performs patterning of a sacrifice layer. 
A resist is minded at a process 7, a sacrifice stratification photo mask is minded at spreading and 
processes 9-10, and exposure and development are performed. In consideration of the selectivity 
[ nickel / of an electrode terminal / quality-of-the-material ] of etching, copper is chosen, 
electrocasting plating of the copper is carried out at a process 14 here, and a sacrifice layer is formed 
in a sacrifice layer. A sacrifice layer is similarly formed in the above-mentioned 2nd and the elastic 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1/2005 



JP,2001-332344,A [DETAILED DESCRIPTION] 



Page 4 of 4 



subordinate of the 2nd gui^fei the gestalt of the 3rd operation. Then^^resist applied at the process 
7 is removed. 

[0030] (3) Next, form an electrode terminal and the 2nd guide of the right and left at the processes 
17-27 of drawing 8 . Nickel was chosen as the ingredient of an electrode terminal and the 2nd guide 
of the right and left for reservation of the contact pressure of an electrode terminal. Patterning of an 
electrode terminal and the 2nd guide of the right and left is performed in a photolithography process. 
A thick-film resist is^minded at a process 19, an electrode terminal and the 2nd guide formation 
photo mask of the right and left are minded at spreading and processes 21-22, and negatives are 
developed by exposing. Electrocasting plating of the nickel is carried out at a process 24, and an 
electrode terminal and the 2nd guide of the right and left are formed. Then, the resist applied at the 
process 19 is removed. 

[0031] (4) Furthermore, remove ****** and a seed layer at the processes 28-30 of drawing 8 , and 
gold-plate at a process 3 1 at an electrode terminal for reduction of the contact resistance of a contact, 
and corrosion prevention. It washes at a process 32 and the electrode terminal to a substrate and 
formation of the 2nd guide are completed. 

[0032] (5) After that, as described above, wafer cut equipments, such as a dicer, separate into each 
plug and a socket. Now, a socket is completed fundamentally. 

[0033] (6) Separately, as shown in drawing 2 , form the 1st guide in housing formed with the 
alumina substrate, and paste up this 1st guide side on the 1st substrate of a plug. By this, a plug is 
completed fundamentally. 

[0034] The wiring section of a printed circuit board and a wiring lead are connected, and the plug 3 
and socket 5 which were completed above are used. A socket 5 makes a field with electrode 
terminals 3e and 5e counter the space formed with 1st substrate 3a of a plug, and housing 7, and is 
inserted in it. If the 1st guide 7g and 5g contacts and continues insertion further in insertion, contact 
insertion of the 2nd guide 3h and 5h will be carried out, and, finally electrode terminals 3e and 5e 
will contact. Insertion is completed in the bottom whose 2nd guide 5h tip is 2nd guide 3h, and a plug 
and a socket will be in a joint completion condition. 

[0035] Moreover, separation with a plug 3 and a socket 5 is performed by drawing out a socket from 
a plug. 

[0036] Although it was realizable even if it used which light from infrared rays to an X-ray by the 
above-mentioned production process, when patterning was lithography, the gestalt of operation here 
manufactured the electrical connector using UV photolithography. 
[0037] 

[Effect of the Invention] Fitting can perform easily by induction of the 1st guide, and it can do with 
accurate positive fitting in the 2nd guide by corresponding and preparing the 1st guide which 
performs respectively wide range induction, two or more electrode terminals, and the 2nd guide 
which inherits induction of the 1st guide and guides a short range in this invention on the 1st 
substrate which forms a plug, and the 2nd substrate which forms a socket, as explained above. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the whole electrical connector configuration explanatory view showing the gestalt 
of the 1 operation by this invention, and (a) is a top view and (b) is an elevation. 
[Drawing 2j It is the perspective view of housing in the gestalt of operation of drawing 1 . 
[Drawing 3] It is the perspective view of the plug body in the gestalt of operation of drawing 1 . 
[Drawing 4] It is the perspective view of the socket body in the gestalt of operation of drawing 1 . 
[Drawing 5] It is a perspective view for notching **** typical explanation about a part of 1st 
substrate of the plug in the condition of having combined the plug in the gestalt of operation of 
drawing 1 , a socket, and housing. 

[Drawing 6] With the top view of the 2nd guide in the gestalt of operation of the 2nd of this 
invention, the 2nd guide on a plug and the 2nd guide on a socket show the condition in front of 
fitting, and, as for (a), show the condition after fitting, as for (b). 

[Drawing 7] With the top view of the 2nd guide in the gestalt of the 3rd operation, the 2nd guide on a 
plug and the 2nd guide on a socket show the condition in front of fitting. 

[Drawing 8] It is the explanatory view showing the production process of the 3rd electrode terminal 
and 2nd guide in the gestalt of operation from the 1st. 
[Description of Notations] 

1 Electrical Connector, 3 Plug, 3a First Substrate, 3E Electrode Terminal, The 3h 2nd guide, 5 A 
socket, 5a The 2nd substrate, 5e Electrode terminal, 5h The 2nd guide, 5g The side face of the 2nd 
substrate, 5i Slant surface part, 7 Housing, 7g The 1st guide, 7c A slant surface part, 9 Printed circuit 
board, 1 1 Wiring lead, 30h The 2nd guide, 31 Inside, 50h The 2nd guide, 51 A hole, 52 The elastic 
section, 52a lobe, 40h The 2nd guide, 41 Inside, 60h The 2nd guide, 61 A hole, 62 The elastic 
section, 62a Lobe. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1/2005 



JP,2001-332344,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 




JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has .been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



^Drawing 1] 



1 
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[Drawing 8] 
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[0006] 

*^m^3^^^{d, r5^2r^ji)t-f-s.^i^a 

StV^-y h*^fi£-r4m2W«SfcSrfiii.. milemi 
^Sm±a^2^S«_hfc. *fi<WUKISBW)»»S' 

FO^^Sfti»r$lEKH(7)lJl^S:fi : '5S2£0^ Ft 

&z®M>tzfix.. w.2*h vx-mm^^ mm%8&k 

X'*h. 

[0007] £ fc. HUiem 1 <7)S«JL5.t/?j| 2 coS«± 
2co^>f F t $-«lEtTRlt4 CI k iltll m^^F 

[0008] 4fc. Hulfimi O^-f FT'<7)^®SHS:. 
5 V*-\-)VH—y-k U Htif2SI2i0^ F"C«»H» 
SSHSr, "T-f ?X3X-h)V*-y-X'hZ>l><r>k-ttl 
a , «^^*^T«^lSv^ftm3 ^ T# 
l>. c:c:t\ su^-Fy^-y-kttii^o. is 
v>f^o^-h;^-r-ktil0 0*^ 
1 v -f ^ a ^ - h;U(7)ffiHi: ^-^ § . 

[0009]^, fufiem o^-f H^r^^wsmE 
micom^.±<D^ : Jy^mk t» y^vHU&iWB 

[0010] 4fc % H>ilS^2^ FattteSflHtcHttt 

xf-f Ft^^coaaw^isnt^L-df^^^Mffi 

[0011] 4fc, Krie^liO««±S^2<7)a«± 
tztttS LX&fSLZtvfcimnm&iffi- (O-Jji 7 *- 7 

m.k+£h. 

[00 12] $A>tc, «»3^^o«3ajri6*, H- 
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[0013] 7v>hm&mLm&fmztdz 
*u mt<m\if4 n&tezitx. K£*Mttu 

% 1 #M b'tfOl^Ki 0 . ^5K*co^2 #-f Y 
[00 14] 

[0 0 1 5] BUbSEIStt, *$tmz±hW&*? 

[ o o 1 6 ] ®i teWM?*? fv&twhmym?. 
( a ) it^mm. ( b ) itiLmmx'ht .mix-n.m 

h . m 2 nmm4 aia i «omsv3 ? <r>m$MK £^ 
LTfeo. m2it^i^y^cDmmm. m3HT^^ 

l&tfi25X'(4, «ffi^£^j£Lfcffi|n|±i£:fraHv£ 

tr^xmmmmi^x^. 

[00 1 7J «JR=I*?*1J±, y^^3kVir y Y5 
frt*%h. 7=y73\t. SSlC7)ffl£3a±t::. -SJD 
X. Cl^T'{i^^^nrn-fex^J;0«fii*?3ei:m 
2*4 F3h, 3h£7Ea£U J5B*(cfftfcUto'v>5'*>' 
^7^HIM-*.' V^ y h5l4;"»2<oafeK5-a±t— 
ififcll. CI ^T'l^v^f ? nra-bXC J: OlSiffF 5 e 

fc*2xr-fH5h. 5ii%Mfg&-i>. ttzcomx-om 

20£&5a<7){l!J®5g, SgllSl^PtUO 

[0 0 18]^y>^7 fcRftfcflt 1 #4 H 7 g Ji* 
;h.^*lffflgiS7 c fclTU Z.t0iZ#4 b'SftT V^-x b 
5?)?& 1 #M F 5 g#J¥A$ft& . f&ltfj Y 7 gOp 
&3EH# { S , J.X-WM--r-. M^.t?. ±3507-< 
?o^-WMl'>'i'''C70 070D^-Wl/) s & 
&V»{4.. ±5007'f?D^-HKl/yi''T'1000 
•e-r?o.X-W»0 . ^^S«td^ffi^7c*ijgfig$il 

T7^3ffllwm2^ K3h^>rT'{±r7C7)^^ 
T\ ifUcHttSftjfcV*? Y 5M(Om2^ F5h{4 

4 H 3 hictttetf-f H«it4 . 312;^ H 5 hOiiK 



?D^-h;l/ (WVy't 2 0 07-f ;d>- h/l-) 
&£o®m&5 itfBf&Ztlh. 7??3<r)W®81ff-3 
eti, fey«ft-e< £ *U:*H-.& 7 >y F 5 ±<0«8i 

A«K 'J **N££jtO&vittffifli 

[00 19] miO*^3at^2£0««5a(±^ ( I-C' 
J4^yrJ>»fi?*>/i>^0. Z.C7)±lzZtL?tiWmH-3 
e. 5eh$2^H3h, 5 h kit. f^-fS^ 7 

14. TATA'S £2:9, *<o±fc*l;{f-f 

K7g, 7 gSr-te^jfcLT^S. 

[0020] 1&\iS-i H, Sg2*M K. ffiffi^cOlSS 

{4. r^tv^-y h^A-r&igt i<ojt#te«»* 

[0 02 1 ]2:i>. ffifflB#W47-7^3, V7-7h5t 
ZX'li. 77 73tf7V>'b[SlS&mm9t. VT-/Y5 

y - H 1 1 k m^tifcM*?* LX^h. 
[ 0 0 2 2 ] 06 {4. ±3lcr>mmcr)BmiZtiVZ,m2tf 

4 y 3 h . 5 h <m*k izm 2 commn&mnM* 

^LTV^. 06ti4— Wom2^-< F0Wi*jS-*\ ffi 
0-^I2*M h'{4J^^X«4|3It^T'*^. H6 
<0 (a) it77?±.<vm2tfj V30hkVl-'yh±cr> 
m2tfJ K50hi:^ tifemVimZ^L. (b){4 
{a^-fgc7>#ffi£7Kt\ ^2Xf>f H5 0htctt» *«K^ 

m. (zzx-immtzhtzz) ^m^tmuzmtms 

2a^^o?¥14gP5 2 2riS{tS. Z klz£ 
(b) <7>J:5fc:S2;tf-rF3 0hh5 0hfca>\ 1^-^ 
Sfc, 5¥ttSS5 2A*ft5 1WIZM?).ZA,X\ %2$4 Y 
3 0hcOl*lM3 l£»2j£2:L-t3S2#-<f h*5 0hc7){4a 
tfWihtlh. Z<m®®5 2l l z£->X®&Um:m. 

£> . t *t3¥ttS 5 2 i: K*f«OB ^S^i: T* 
COT', &SlzJ;Z>QM8itb1)mmizX-Z?>. 

[ o o 2 3 ] a 7 14 . ±mv>m 2 <?>m&<?)&m.izi3 nz> 

S2^K4 0h, 6 0h<7)»«$r$fe^i/i^3O 
H^^®cOM2:*LTV^„ 07CJ4«^,3^^^cO 
€S*? : OS*^ESt^2*tco^2^'>f YWZm 
-f. mi\*7=>ymW.2fJ4Y40KkVrvY}L<r) 
%,21U Y 6 0 h kit. {^iw<0#®£7jrr. W>2iU 
H6 Ohfcli. ^SPtBJffit'- 20C7)Rat^?L6 1 , 

6 1 fc H -f-*i.win4<wL&Ha-3a<oT«*«« 

( £ ^T'(4^Mtcft^S ) A^^*^MBI^a5SS6 2 
a£#o3¥eg|&6 2£t£ft5. CI 3^^: fcfcJ: *) . flt 
2^-f H4 0 h fc 6 0 h ki)K tK-^-fS t . 3¥ttSU6 2 
*«?L6 1H(CA»£^« ^2^ K4 0hcOI*l®4 1 

zmmk vxm 2H^Yeo h^w^ft ^fts . -r 

ttgP6 2i:^ffflycOMS:«^t-C#-i>^T\ K^tciS 
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2*H H6 0hfc3¥tta56 2*«Sc (ZZX'\t2^) R 

[00 24] B6fcB7fcij*l,fc5WS*Mk V* 

•y MHO* 2 #4 h*T'^< . 7°7^ffll^®2^-f F(CR 

[0025] <«c_fc£eo*jRa*? *««jftfr8*:oi> 
TWDW4. 

[00 26] H8WttfiWH t i:J|52;y'f Hk^BSlS 

[0027] -tfcO^'J 3 yaMUifc. WJUtfV 
ir-y hMomflEJS8^i:S52^ PfcfcRttORlftU * 

•y hfc4HW* . dixtci 0 , XgO^tt^lSB^SMt; 

hKh. mmxmx'H. -&<visvaym&±iz. eh* 

[00 28] (1) y'Jnyits&fflSL, 08OX 
[00 29] (2) V^7NOtiW^S(7* 

izw&zfttiit^m^imt -tz ?mz s & 

S4~i 6T-«tt®o»^^d. *-*\ ««g 
m/nitfj vwmmmwBb lxc r/N i o 

g£*£fTd . 7* Ml y ^9 

U Igl4T*Hfc«».X«y*U «t&B£JE&£-rS. 
±xE0^2, m30^6S^S, fc*JJt*JB2^r-f HO 
WttSBTfcfc. H*t«Htit«HW4. *Of&. XS 

[00 3 0] (3) &fc®8«DXgl 7~2 7T'mfii 

iS2 1~2 2T-ms^ay : -?-o^&^2^M 

2 4t-7 y=3f u mwratf-toaE*- 

[0031] (4) %h\,Z, 08<9Xg28~3 0 

x\ mvamtmrnzmzL. &&<rm/8m.<r>m&tw 

3 2X'm$Lx. mi'ww&m-b^xj 



[0032] ( 5 ) *<of&. ±KW:J: r> iz. mr 

[0033] ( 6 ) Sm. TJU 5 -HBgXJm Lfc/A 
(?>m 1 #4 HfflSSr 75 1 S . ZtlliZ 

[0 034] JJETSBRUfcT* 7^3. y^-yh5ii. 

0§&a«<7)iEiiai$s IB& u - FjW*«s ftttfli 

5^^7fcJ:D»j*3ilfc^fc. «WSHP3e. 5e 

m 2 #4 F 3 h % 5 h jWBMWASJu «ttic««WF- 

3 e % 5 e iftmth . &2*H Y 5hV#tWm2# 

4 H3h«0J!£^S^o-ClfA{i^Tt. 7?^Vir» 

[0 03 5] r7^3ty^yb5i:0^{4y 
^•y hSrr5^4,^l#fe< £ fc izX *)ftbtl2>. 

[0036] ±l^?itxs-c, u y^ 

[0037] 

i <o»«i: y 7- y h zmf&t&m2com 

<nmm$:itfdm2<Dtf'( vt£ttmi.x&vz>ztiz£ 
*).mim Y<Dwmx'®&*®mztft. H2#4Y 
x-nmn&^mmK&'&k x-z h . 

[0 1 ] *»hjwc j; h-w^<KTm$:^$ms&*? 
^±tmmmmx\ < a ) (iTffiH. ( b ) aim 

[02] minm&m&miz&if&'^isymmm 

[03] 01cOHM<7)J^®{-i3{tSr7^2(s:*£D^ 
0T&S. 

[04 ] 0 1 <rmb<mmiz&n& y tr y h*#<?>® 
nmx'hh. 

[05] m\<rmm<mmzii»hzry^ \ v+r»> 
v. ^ : J>^m^h-tti^.m<^y°^y<r>mi<7)m 
WL*^wx^ti&&mpm®wmx-$>& . 
[06] *%pmm 2 <r>m^>i&w,zii\ j thm2 $a 
Y<r>*mwx\ ( a ) \t?=7 y±.com 2 *r-i vtv* ? 

Y±j?)m2ij4 Ft*:, K*«TO«»&3itL» ( b ) {4 
[07] »3^SttW«IBt:l3*t4»2^HO¥iB 
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[08] mifrt,m3<DmMcoBmiz&v&wmm? 
i tin^^, 3 77^. 3 a m-~cr>mm. 3 

e ®fc9g?. 3 hffS2*M h\ 5 V^K 5 a 
m2<7im&. 5e ©fiSSg?-. 5h S82XMK 5g 



^2^S^cOffl|ffi. 5 i ftBitt, 7 VN^i;y^ 

7g si^k, 7c mma. 9 7vyh®sm 

«. 11 EKU-H, 30h Sg2#>fh\31 l*J 

1, 50h Sfl2#>fh\ 5 1 fL. 5 2 5*1435. 5 

2a§&iJS5. 4 Oh $&21f-i 4 1 rtffl. 6 Oh 

§S2#>rh\6 1 6 2 3H£& 6 2 a 5§JB 
SB. 



[01] 




(b) 
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3a 



3 5 



T 



i L 



6a 
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mtiiB] ^13^5^1 OB (200 1. 5. 1 
0) 

[0006] 

ft. 7*v^$-»Jft-r£SiS 
tEft 1 comLkRVm 2 0>*«LLfc:. **L-WxJ£«Hft 

BW^ffa ft i ftxr-f h t . mm<vnm%irFt s mrieft 

[*^»I2] 

[*BE*f*JBB£] 0 0 08 
[ARE**] ^jg 

[ 0 0 0 8 1 flfKft 1 co^'-f K^BWMSH*, 

4. 5 U^-h;U^-^-i:(±l*^0. IS 

l?>f?n^-h ;wo«H^* 4 . 
[¥&«IE3] 
[*HE*rfS«B£3 HJSH* 
[ME*f#PSS£3 00 13 

[*SIErt&J 

[00 13] (fWH) 7U^hDIHHRW=StR$n^ 

rift* i»y-i««E(cijf«*fi*:v^vht*. *f 

ft 1 #4 KOlMMc J: 0 . £<nW&*>*i2tf4 F £K 



[#£SME4 ] 
[IBfimi 9UMI 
[*EE«*JHB*] 0 0 23 
[fflDEfrS;] 
[fflJErtS] 

[ 0 0 2 3 ] E7ti. ±E<Dft2«OHJS^©ttJft-6 
B2^K30h, 5.0hO»R£§S>fcJg£fc*3*> 

«WB^^fcEBLfc2*f<0»2;5r-f H«»SS 
f. H7tt7"9^±ftm2Xr-f H4 0htV^vh±ft 
»2#4 F6 0hfc*«. tt^«rft«»*5^-. ft 2 #4 
H6 Oh{C«. ^^fflUMt:. 2o<0JtSll,fc?L6 1 , 
6 It, **i**.£*i60?LfcH , 3-fflftT»*fflK 

( z zz'ummzhfzz > A'^wh»^!1j»6 2 

2X4 F4 0hfc6 0hfc*«. W&t&k* 3¥teSP6 2 
1MC»»£X,T\ ft2/r-f F4 0h<7)|*JS4 1 
SrS^fc L.T»2XT-f K6 0hOffilj&*8W>&*i.4. 
09WBW6 2K:j:oT«*«aift(RiRTS4» 

fta^«<*ififc-c#4. -efi-etioft 

2*M F6 0h(CWttffl6 2*«R (^^T'{i20) IS 

[«IE*fgl*l£3 gum* 

[MiEfrSfeJ sog 
[ffliErt^j 

1 t»3*?^, 3 7*9^ 3 a ft-cOffitSL 3 
e fH«?. 3hft2*MF, 5 V^-yK 5 a 
ft2<9g«. 5e Utt?.-?K ft2XMF. 5g 

ftl*M F (m2CDgM(0Wm) , 5 i «HS8. 7 
7g ftltf-TF. 7c 9 

ruyMaawK, 11 ehu-f, 30h ft2# 

A F. 3 1 flffi. 5 0 h ft2#>f F, 5 1 7L. 5 

2 5¥tta&. 52 a 4 Oh %2iJA F. 4 
1 |*JH, 6 Oh ft2#4F. 6 1 fL, 6 2 pJffi 
St. 62a £tBffi. 



m^^BaK^p3-7-3 tmcmfflNnK 1 - 1 - 1 ±&m± 

1*1 
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(72) Uli! mZ. F?-A(##) 5E021 FA05 FA11 FB02 FB08 FC31 

^KS^tTfJlfSSK 1-1-1 irtrfft* HA01 HA07 

^ lrtb£ • <§Odf-YW?* JH^gff 5E051 BA07 BA08 BB01 BB04 

ft 
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